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[ASM] 

-g- PDIC-g- ^o] wj-^-g- 7H^^-o.S.M] ^ 4i^> 

^£ ^ ^71^ 7B^^>7l W 3^- sisofl ^ 3-°^, is 

^ a}°l°lit ^1 *1-ZL ^-^1 ^ di*}^ -§-^£1- 

^ n]5l sjj^ ^* 0 vai ^-g- ^ ^Hl^i 3^ ^-1- ¥ 

S. 7] ^ -Hf- ^-g- ^Al7l7l ^ ^^14. 

£ 4 
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^^H 1 *fl-g-*l PDIC-^ ^ ^ i|5.{Current to voltage 

conversion circuit for PD I C employing the gain switching circuit} 

£l£r ^Hfl^ *)H *ti-§-?r ^ ^ M-EtW. 

513^ ^eflsl o]s- X| ^ *fl-g-^ ^oj. ^ M-E^tf. 

-£4^ ^ o]S. ^ 51^1- *fl-g.*V ^ff 3\S.2) ^^-fr 

£5^ ^ofl u}^ ^cq^l °m o]«fl oj 7 j £JEL ^ ^-o) ^fl^-g. 

M-El-vflrf. 

41.71 : #31 ^ i* r 

42.72 : *}ff- nle^a- 
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43- 1,43-2,73-1,73-2 : £M-g- ^ 

44- 1,44-2,74-1,74-2 : 2:71 -g- *lff- n]s)^- 

45.75 : 1-^- 

46.76 : ^#71 

^^] 

^"^^r o}^ ^l<H(Gain Switching) *fl-g-3r PDICCPhoto Detector Integrated 

Circuit)* #ff- 3Ht}. 

*}*H3 ^ #^7lS] ^n}^ 7fl*}S}7l fl^J- 5)5.^1 

S.^- ^°l^L ^ ^-^ ^ £:*HH # ^ff- o^fl ^ 

^^jOS.^ ^ ^7H1 «}°l°1^t ^Tfl ^ ^7><>] 

BEtr, ^"^^r ^ "1^ qg.£\ 7^J-wl^ ^1^1- ^-«fl -fx} £^ i^Hl^ # 
^a}^ o_^, CD-RW ^ 71^- nfl^oii ^iL§ ^-s. 7l^Rr # 
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CD-RW ^ 71^- 7>^*V cm] 5a°H, e1]o] ^ ^o. s 

CD^I 24t^^^ CD4 S^^] s|H(pit)» l^t^ ^S^4. 0 14 ^ CD^l 

*7]tt PDIC^l 7V^fl^l 44*1 ^ Sl*fl PDICS^-Ei ^ *}ff-7> ^-^^H 

PDIC-8- #-ff- 5]St 3E.3W7)ZL ©IS. 9in ^7} 9] S-^-i- Sfl^>7fl 

^ ^ ^7} ^3L 2\S.2) £l^t ^l«>7l fl^ wj-^ 

^-Sb ^o V ^AS 27>4 «j-^ol A^slcf. *KHr, 3)5. vflSl £E^r 

SE^r #ff-7> <H3& ol^l-o] ^ 3 o. ^^Bfl ^ # ^aJ-^ - ol^. e) n] E] ^# 

*3j^*r 3 3.* *>-8-*>fe ^^l^, 44tt ^7l-§--g- ^S}^ SLJEl 

1S ^j- Cf= 37 1^ T^SM: ^ S) £a jj 7^ 0 V ^ ^ Af-g-fJ-O.^^ M 7 1 

PDIC-g- #-ff- 3)5L4 ^7l7> H o V 4*Rr y o^°14. 

81 7l PDICSHr ^ 71^-^1-g- PDIC^ CD-RW(CD-Rewri table), DVD-RW-f-4 o)z] 7}x\ -§--§- 
w.o>ofl A>-g-4^ ico]7l nfl^ofl -§--§- £-o)ofl 44 2.JEL ^^>cj-. zj- i^ofl oj-e). 

PDIC^ *^ ^i^ol C}27| nfl-g-ofl PDIC^l ifl-Mfe ^4 *fl^Tr 7l^o] i^-S] 

4 5^4, ^ S=>IMfe #^7lofl <g^5l^ 4 = Bjj T^j-O.^ ^%V^o] 3. ^^-o. 

*Rr3l, oie^tb €■ 4^ T^J-o.^. o]«fl PDIC4 #*fl4 ^£7> tgol^ # 



34-6 



1020030068413 ^ 2003/10/23 

<23> £H^, ^-fofl 4°l-2-^-(llHH^ 7flE)^7> o]d\] oj^fl 

*dfr Iph^V lH9€i=h Ip H ^ #^(V 0Utl HL^r V out2 )<>lH i F # ^iL^ (pulling), Ip7 > 

RF1.CF1 RF2.CF2* ^lM-^^i RfI.Cfi ^ Rf2>C F 2 #^*>7> t^s>Jl o]o]} o^^fl ^ 

ff- ^31 I F >R F1 = V out i I F * F2 = V out2 Sl €«r^4. ^71(12)3 S3 ^ 

^ 7^ 0o]B.^ <^#(T in HH I p - l pH ojcf. 

A})6fl aj^fe *)3L°\] 2]?% SW!7> & S]jl f SW 2 7> ^. = 5)<H §l 7 l-g- #^7l(13)* ^-«fl 

IF>RF1 = Vouti °1 #^3^1, £M.2J=(llH % 

<*M*r SWj^r SW 2 ^ ^ 3<H 2:71 -g- #^71(14)1- ^-Sfl M^Itt I F >R F2 = V out2 °1 # 

<25> ^7i( 12 )^ o]a o v^ oi^-oi -^th3H:n. DC ^ ^ ^^^m, ^^1^ 

tH^ °l^h§r 2"JL DC # 0 J-°1 ^^^1 W ^7l(12)ofl t^5}£S, 

^#71(12)^ SCf^ ^ ^ofl 7-HKR c )-g- "S^M ^71(12)^ ^.SAJl £ojv§- O o.^ n>s.^ 

<26> £2^ #efl^ H^l^S. ^€ ^^o.^ ^>-g-5l^ ^ ^ 

4-8: ii^Rr S'gcicf . 

<27> £2» ^7>, o^tfl tfol^c (21)6fl # A1S7> ^^5]^ ^ 

€ #ff- IpH^f ^^*1 H7lS] ^ Irep^ ^ ^^(22)6fl Jr^cfjL 7 >^^ Vx<HH 7] e*^ 

<28> r + j + r = r 
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<29> B^liEKQl,Q2)Sl 0 <5>^ , 



<30> 



<31> 



<32> 



CI o n ^T^F 



/ci ^ /c2 ^ 7>3*Ha f I C2 = I 0 °lS.S f 



2__ 

p KEF 



<33> I 0 6J| Ufl^fl ^5l*>^ t 



<34> 



<35> 



^>(51)<HlAi M}^^ ^a}. ^^*V 3.7)0] ^= Iref 7^ H^l^Bl(Ql)^ olu]E]ol]A-l Zj 
<36> £3^ £1^1 ^eflo] ojs. ^ s]st *fl-g-*}- PDIC-g- W iL 

<37> £3^Ai, ^ n]el«-(12)^ gl7l-g- ^7l(13)^ M71-8- #^7l(14)<Hl ^^>7l 

fl^r, BITS nM^fe *}-*#(Ql,Q2) ^ ¥^ -¥-«KQ3,Q4) 5L ^€ 

^. €ff- ^e^(12), S171-8- ^7) (13) * ^71-g- ^7l(14)7> ^71(15)1- ^ 
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* <38> DVD-ROM ^ S^7l-g- ^71(13)^ II 4°l^-^(llH # *1SL7} 

<39> ^7l-§- ^71(14)^ II t}°"|.2.:E.(l2H # ^!Jl7l- nfl ^^Hr 2f5L*l- 

#ff-* ^ ^ ^^>7l W ^^-S^, #^#(V 0Ut2 )4 ^^^-(T in ) A}oloil^ 

<40> o]4 ^-ol, ^^9] o]s. ^ s|I# ^fl-g-tl: PDIC-g- ^ 3)S.*\)*]±r % Us. 

*\) !H3*H= ^-f^ ol^. ^.g. ^SflA-^ s.= o]l 44 >*H 4^ ^ a] cirt 

^A^cfl, ol^tb ^^afl ^%V^o. S olsfl PDIC^I ^£7> ^o^JL, ^o]^ 

S-^o] ^s)-^ &*\)%°] clef. 

<41> a *V ; ^Hflo) ojS. ^ ^-g-*V p DIC -g- ^ ^ S^H^r ^ 

S\S.o\] $)$\ ^ljLofl ^*fl 2.^ *I«^g- *J4^1, II 4°l-2-^4 |l7l-g- ^ 2: 

71-g- #^7l A>oH ^ ^-g- ^ ^o] ^^*>7l nfl^ofl i£ 4°l-£-^H £ 7 ] -g- 
71 ^ ^7]-§- #^7l 44^ 7^7> ^Jl 444 ±o)^ ^$0} ^S)^ ^^o] OJ4. 

< 42 > at!-, £3^1 i^sl ^2fl2] PDIC-§- ^ sH^l^i^ ^ 4i4(llH ^ 

^ 2]I ifl^ ^ is}±= ^ u}z]^(12)% v\o]o]+ ^oj-o] 7 >Sfl 

4^-1, ^ ^<y-(V cc )°l 5V<y >£4 ±7-}(ll)d)}^ ^}o)o]^ #<£o] 2.1V, 

2.5V ^ 4°fl ^7}-^ ^ §iul, ^]7>5l^ 4ol(>|^ ^<y-^ ^ 7 jofl ^7>^ ± 

7>(11)^ ^-^7]. 0£7l nfl^-ofl, ^-^ ^7Kll)Sl 7H ?fl^^l^^7> ^ 
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% ^# dL*K 12)^1 7^ ^sJMe}^ 2] ^%V(R f )o] ^-o] nj-ej-^ ji^s}- 

^°fl ^ W ^ ?1*H #3lff- 2)S<*1 jL^sj- s-^ofl ^711 

<43> <^ ^H^fl ^11-186856^^ ^-o] gi 7 l £H % m 7 ) s.^_6\) trfe} 

iflSj 2=^*1^3* 5.3^1 ^71 iH«fl 3-^ IS Cf^ ^ S]j^tifl ^ 7>>-g- 

*>£^- *Hr #ff- £tf 3=1 3.* 7lH<5}j! ol o.q. f o^7li 7flA)^ qx\ ^-o] £3 

» ^^tb W>Sf Bf^S SjS.^ PDIC^l ^£7> "go^l 
31, i^o]^ m^ol <i3|.5)^ &*H3°1 ^^*Vcf. 

<44> ^^*V h].^. ^-o. ^ 7] ^o^ -g^^g- «|]^*>7l ^tV %o]x%. 

<45> i£ cfo}^ ^ ^ 4i*HM l^^Rr # nl 

3*8 ^ ^ i7}ofl Hfol^i^ ^711 *H ^ ^7,} 9] -§-^£7} 

1KJ-€ *IM sis* ^fl-g-t!- #ff- s\s.^ ^sRr ?A°]t\. 

<46> £ £r}a s.^^ nle] *^fl PD4M Mtt 

-^ 7l ^ EAjo] ojs. *\]o] ^-§-*V ^ff" ^ 2fl^*Rf ^ 

<47> ^6)1 o]- ^ ^.g.^ ^oj- # Ajlf ^A}^ 

^fM" 1^<H ^h7|-; ^ ^<y-J2}- ^-71 # 3# 4l7> A>olofl <g^£]^ # 
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«lo> ^<y- aijis. #^«Hr ^7l; #7j # ^# ±7.}Q]- ^^s. ^sM, ^-71 *lff- 

S-^-B^ £ = § ^-g- ^i^Rr iJ^l S.EL ^4? H^^l^Ei; ^71 EE ^ 

^ H^^l^Bl^ o^E-H olnlE| #7) % ^# rfc**^ ^EM, ^7l 

«-^«-E^ ^-71 ^7] ^-g- ff^S ^l^Rr ^71 ElE ^ H^^l^Ei ; 

%7) ii7) B^7]iE^ o)v)^<>\] o]u]B\ i^^l ^ ulE^ 

°fl ^7} ^7) 5.JEL ^ H^^l^Ei SE^ ^-71 ^71 EE ^ B^N^S 

^ ^"71 ^7l^ o^c* ^ A>olofl <^^^ 2]-«H 7-1^ Btg-*}^ ^-fr 

^^AS *lcf. 

<48> Ol*}, £^-g; T^-g. ^cf A o V^^ >g^^Cf. 

<49> 5L4^ £ ^ofl 4€- *fl-g-*l ^ S)sL2) 

<50> 514<^i, H^^l^Ei(Q S( Q T1( Q T2 )S. ^£1^ ^^-^(42)^, H-i ^ °fl ^*fl ^ ^ 

<5l> B£ t4°1EE ^ ^7>(42)^1 ^ ^1^7> <^S|^ ^ i7>(42)^l^r 

#3 ^71 of) til^l*>^ ^^-(I PH )7> ^^Jl, £fKlp H )^ Q s ^ °1*1eH*1 

^E^L jL-iL^, Q s ofl Jrs^ ^=<4 ^o] EL7]2\ ^7} Q T1 ,Q T2 «Hl * = €4 

. t]7l EEiA^ Q s 2f Q n S ^ Uje^ofl ol 7l _g_ ^ B ^1 ^ (Q5H] 

^ff-7> ^S\JL, ^7} 5L^.<*\}*\±= Q s 2f Q T2 S. ^ ^7]-§- ^ 
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<52> ^ijl s.3.( 45 ) o. &*KSM °J^^r HQ ^ #ff- H^li 

Ei(Qi,Q2) zj-z^g- ai^i^ <3^g- *vcf. pdic^I *i|<H 33.(*i;EAi)d)H ^£ <a 
<53> o]s>, pdic^ s\s.s.^-b\ #7>(swHl £M 2.j=<y ^-f ov, 3 

-ffe 5V7> <^^^rfJl 7>^*Vcf. Hl^h ^ £SKV cc )*r 5Ve}-JL 7>^^JL, X) 1 £-Hfl 7-1 

%HR 7 ) £ *fl2 £-«fl 7HV(r 8 )^ ^-cfji, a R 7 = R 8 ol^ji 7>^^cf. o]<q- 

£ 7>^ tt^ #7^ ^ olcf. 

<54> £43] £ = #^(47)£- «M<H^ 7}*}7] «Ho]A^ ^ojt}. 

<55> PDIC^ ^71 ^-^0^ ^ ^>(41)^1 % ^]Jl7> #Q 

i*K4lWfe ZL°\] aj-^ ot^v ^s 7> ^^cf. oi7)-g- «-(45)3] i^l^l og^o.^«. 

b]3] AijLofl o]sfl <y\ 7 ]-%- H€*l^el(QlH €£r€i=K n^l ifef ^ ^ H*a*li 

3(Q4,Q6WI*r *^7fl =M, H71-8- *1 ^(43-1,43-2 HI 3]sfl ^7l-g- 

*1^£KQ5)7> H^SH, r£7}(4lHH #^7} ^ ^-g- ^^^-(42)1- * 

*fl ^7] (46)31 ^€ ^ SlS^ *fi^-. 

<56> s.^oflA-i, ^7>(sw)^il 0V7> ^sq^, r 7 = r 8 °is..3., £-yfl ^^ofl 3] 

*fl V x = V cc /2 = 2.5V o]tf. +<#i$ ^>(SW)<H1 0V7> <a33S^- nfl , H€*1^bKQD3 

• K 

/? -+- 7? cc 

^ &«fl 3l*fl ^5 ^6 o] o]v]B\ ^oj-o. 

(F " +0 " 7F) °m. H3H*l:£EKQl)ol €^5]^ STd^r Q13] o] v) E^-Hfl o] ^ # ^(VbeQs) 0 ! 
0.7V ol^Vo]^^. ( 
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<57> ^ 



(V +0.7V) - „ " • V cc > 0.7V 
R 5 +R 6 



<58> o] ^^olcf. o}7H, Vx = V cc /2 °1JE1S, Rg > R 5 °] ^-fofl Q3ol Si^tf. H>^*> 

TflSr, R 6 7> R 5 5] 4 Hfl7> sqjE^, ^ R 6 = 4R 5 S #33*1 s)S *H^t|-. 

<59> Rg = 4R 5 S. 7}^}JL, ^.(45)3 ¥*M: *NU±#, Ql^ tiflo]^ #oj- V S1 ^ ^U" 

£-ufl ^^ofl o]«fl 1V Qi^- I^SM, ojnfl Qi^ ojcjEi V S2 ^ V S i + 0.7 = 1.7V 

7> °1 nfl, Q2^ yflo]^ ^<y- v x ^ 2.5V*1j1, o] xj] E-) ^©J- V S2 ^ 1.7V°lS.3. 02^ ±S. 

*l^Ei(Q5)S 8171-8- 3^f- *»1 si -¥-(43-1 ,43-2)^ <£]7} 2-EL°\)*] §]7l-g- ifl4J B$*l 

^Ei(Ql)S^Ei^ :^«- t^7l-g- B^^l^Ei(Q5)# ^X|7l^r 

<61> Qlo] ^o]j7 ( Q 2 7> ^.sol ^-Eflo]a S) ol 7 )_g. ^= H ^^^ E ^(Q 4 ) ^ S171-8- Ji 

S H€^l^El(Q6)^ ^i^-7> *Hj7, g^7l-g- ^fl- p1 si ^-(43-1, 43-2) 7> ^sJ-SM 

il7l-g- S^^l^Ei(Q5)7l- ^SH, Jl 3 Til *M PDIC^ il 7l 5.H.<HH ^^>7fl 

^q-. Q27> iLH ^Hfl^l7l nfl^-ofl, ^71-g- ^^-¥-(44-1,44-2)^ «1^3* 3^- 

B^^l^Ei(Q7) ^ 12 ^ff- #31 H^fl^l^Ei(Q8)o]l^ ^71- ^sxl ^o.E5! ^71-g- 
^ H^^l>iEi(Q9)^ Hd^^l^l S^tf. 

<62> PDIC ^ ^7l ^^AHl^ sfrQ #Q ^7>(41)^1 # ^lS7> ^ ^ 

(4lHl^r ZLofl 4= ^^t\-, <g 7 )-%- i^^l ^(45)^ oj^O. S ^-Ei2l 
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^IJL^l £]*fl Sl7l-g- i^^i H^^]^e-1(Q2)o1 ^-g^t}-. nofl re|-e|- ^ 3^*1^0^ 
^7} ^M, #ff- *1 5-^(44-1 ,44-2 H £M-g- ^ B^l^Bl(Q9)7> ^ 

<63> >^7l #*}(SWH 5V7> ^^£1^, Ql£r Q4 Q6^ 2. 

= 7> S)^, Q2S] aflol^ ^ ^<y- Vx = V cc /2 = 2.5V3A1 Q27> 

<64> M7l -g- ^ ^ B€^1^(Q7), ^-ff H€^1^(Q8) ^ ^71-g- ^ 

^ H€^l^Bi(Q9)S n^sqfe 5*71-8- nje^w- (44-1, 44-2)^ 2:71 S.= °IM 2:71-8- S^H 1 

2=31*1^(02)^^ ^1*H 2:71-8- B^l^Bl(Q9)» ^A^lfe ^-Alofl 

^71(46)^ <^#°fl «H<H^ ^« 
<65> Q 2 7> £r°lJl, Qio] ^so] Aj-EflolH-S, 2:71-8" ^ H 31*1 ^El (QJ) ^ 2:71 -g- Ji 

a ^fi- ^ h^M^eKQSHI jl^ji, h^^1^eKQ9)7V pdiCtt 2:71 

-f-^Sl-Tll Q37> 2= ^-Eflol7] nfl^-ofl, Q4 ^ Q6<*flfe ^^-7> Jl = *1 uJ-eM 

8W-8- ^ 2=^*1^ (Q5)*im ^^-7} ^sx] ^uf. 
<66> £5 £6^ ^4 £ ^°fl ^ ^ ^71-g- #ff- nje^ 

(43-1,43-2) ^ 2:71-8- ^ *1 3 -¥-(44-1 ,44-2) 3 ^*>7l S^^cf. 

<67> £5^- £4^1 ^KSWH 0V7> Si 71-g- H^^l^El(Ql)7> ^l^rSl 

JL, 27l-§- i^Hl H^^liEKQ2)^ ^Bfl, ^ H7l S.^.oiMi #^2}-^ SI 71 -8- ^1^ 

D lE^(Q4,Q6,Q5)sl &7\] 31 u^vfli}. 
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<69> =lh ? i e^i^s^ ^oj. 3-g.3j.j7, i B4 , i B5 = 0 oje). 7>^^, 



<70> 



BE5 



m 5-D 



<71> o] S\jL f 



<72> 



5-2) 



<73> O) Al-g- cfA] 



<74> 



V r -)n 



I. 



C5 



\*s5 J 



-r^-iii 



V^4 J 



= I c4' R \- I x' R 7 



(^5-3) 



<75> 



^1 <^7)*\ V T ^ <g ^(thermal voltageHJl, ^^>H ^ 25.2mV^ ^-g; ^ 

cf. I S4 ^ IS5^ ^ Q4 ^ Q5^1 ^^-ol^. 



<76> (^5-3)* nfAl ^S^, 



<77> 



K r -ln 



V^C4 J 



= 'c4-*l 



(^5-4) 



<78> O] ^Cf. 



<79> 



555 'o > 'C5 ~ 'x 
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<80> 



f 



' r 



c4 



V t -\r 



1- 



_ X 



J 



(^5-5) 



<81> 



K r -ln 



f I ^ 

X 

\*c4 J 



«I cA -R l 



<82> o]B} 7>^*>^ f (^15-5)^ 



<83> 



^c4 ^2 



(^5-6) 



<84> o] ^Cf. 



<85> 



c4 



(^5-7) 



<86> oIjl, (^5-6) ^ (^5-7)S^-E^|, 



<87> 



/ = 



^(/? 2 +/ ? + l)+l 



(^5-8) 



<88> o) 



<89> 



<90> 



P 2 +P 



A, 



(^5-9) 
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<91> ol <gcj-. o^H, P 0 pfe 3 ^(WWuI, R^ I£ 4°liHS] *^&( Q )°1 

<92> (^5-9)ofl^ ^ $a^r W>5>f ^-O], ^71(46)^ T^CRp)* l£s|-X|?l*l ^rjl£ 

R 2 /Ri^ 2^^.3*1, ^#71(46)31 51] = ^ ^^-(R F )* £M S..E1 

<94> _£ 6 £r £4^ ^7>(SW)<H1 5V7> <^£H J£4^ *7}%- S ^ (Q2) 7> 

3^ ^le^ (44-1 ,44-2)2] ^ ^ ^^cf. 

< 95 > 516^: %^*>^ , I 0 *r £4^ *1^(47H1 5]*fl ^£1^ w>°H^ q^ufl 

A. 

<96> ijLH 0^ 7 ]5^^ H ^ ^ov ^^j^. I B7( I B9 =0 olsq- 7>^^, 



<97> 



(^6-1) 



<98> O] £) J7 > 

<99> 



<100> (*]6-2)# 4^1 



(^6-2) 



<ioi> r 

J C9 



\-V T -\^f-\ = I c7 .R 2 -I y -R< 



(^6-3) 
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<102> o] ^cf. o} 7 H v T ^ 1 ^(thermal voltageH3I, 25.2mV^ 

^. I S7 23 Is9^ ^ Q4 ^ Q5^ 3£S* ^o]cf. 



<103> 



1 C9 
V^C7 J 



( I -R\ 



(^6-4) 



<104> 



>C7- «o - '09- 'x om 7 >^^ f (ai 6 -4)^ 



<105> 



/ c7 * 4 



/ T \\ 



K r -ln 



J 



(^6-5) 



<106> 



(I \ 
\*c7 J 



<107> olsj- 7>^*>^, ^(6-5)tt 



<108> 



^7 ^4 



(^6-6) 



<109> O] ^tj-. 



<110> 



— J B8 ^ J c7 ' — -*- J . 



/?(! + /?) 



Cl 



(^6-7) 



<m> o] t 1 ^ > 6-6) ^ (^6-7)3.^1, 



<112> 



_ )g(l+ig) 



(^6-8) 
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<113> ol 51 Jl, ^71(46)^ o]^ JZ5]^ #^^«a-(V out )^r 



<114> 



K -PR ^ + R 



^-0 2 +/? + i)+i 

K 3 (^6-9) 



<116> (^6-9)*IM °^ ^ $1^ Hl-Sf ^o], Rg/R^ Hl^-fr ^-i=-7](46)£] St| = «J] 

<ii7> a. oj ^Al^ofl nJ-eHfe. ^fl4 ^nKR4)* ^-§-^1 ^£ 7>^§>c}. 

<118> s*]-, n}E}-A^, oi 7l ^. ^= ^ B^^1^EKQ4) ^ ±:7l-g- *d^ #31 H€ 

*li£l(Q5)^ ^M-^l ^*}ff- #^0.^ B^liEiolJI, J±S *dfr #€ 

H^^1^BKQ6, Q8)«- ^}-g-*M zl 71^* ^*3*H=r ?H 7>^>rf. ^, %]7] 

■%- ^ #€ B€^l^Bl(Q4) ^ ^7l-§- H^^l^EKQ5)2l ^HJjE^ aflo]^ 

7>» £M-g- ^ *l&|-*f (43-1, 43-2) ^ 2i7]% #ff- v) 44- l,44-2)# ^*Rr 

3 IE 7Hr*}tf. 

<H9> (^5-9) ^ (^6-9)3.-^ ^ $I^r 4^ ^-o] ( ^ofl ^ #Q s]£_ 

A. 
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<120> g| 71 5UE.^A^ ±7.}o\] i£^Rr ^ I Q 7> 40.JE.IeL (^5-8HH^| R 2 

/Rl^ Hl» 37)14^, 2:71 ^4 S.^oflA^ ^-^ £4 ^>ofl Sitfl Iq7> ^ 

4*1 37l nfl^-oll (^6-9)<^l^Sl R 4 /R 3 °l till- 3}-7fl S^ofl 44 5X] = yj) 7l*J-(R F )o) 

371* Ol^ ^Hf ^Sg^ ^ ojcf. 

<121> ^ 7 1(4 6 )^ ol^o. S ^ ol^-ol ^-^cflo] ji DC °m #<$o] 4*1*1, ^^o_S, 

^ fH^ DC «3 3 S£4*l ^£71(46 HI wv^^S, 

^7] (46)^ 3E4€- oj^cfl ^^(Rc)-i- ^s. 7 K4 6 )oi _o_^ 0O.S «M-<H 

^4. 

<122> ol<4 ^ol, ^oj- Vout ^ nfl^ 4 200mV, 5i7l-8-^ nfl^r 4 lOOmV ^515>| 

, SI 71*4 ^71-g-^ nflo^ ^oj- Vout ol 44 ^^«3t-g- SlES, (45)^r ©1 

^ ^^Hl £]Sfl S^-Sl^ &JI ^4 ^^ofl ^-Sf =7fl £4. 5E^r, ^Bfl^l 5)5. 
^l^i ^7l-§- £E^r ^71-g-ofl 4^ A-15 4= *]^&(Rf)#-8: 4-§-^, ^1 ^171-g-oflA-l 

*\)&*\7] #n 4-8r 7-l^Sl 7-1^ A}**}*! ^4 ^el , £ PDIC 

* Ol^ 2]St *fl-g-# ^ ^4 3)S4Mfe, a^cfl ^ ^Ol ^>4£l 3Z) = ^ 7-1 

4(R F )# -f-*fl *d^r #<y- ^34*1 s.h<*)| 44 4€- 4^ *14# 4*% v «fl 

iH^Rr ^l^-§r Sim 4 s $14. 
<i23> £7^- £E4€- ^aHHI 4f oi= ^]ol 5)^.1- ^fl-g-tb ^fr ^4 $£-2) 

44*14. 

<124> JE7<*IH f H^1^(Q S ,Qt1,Qt2)^- ^£1^ ^ *1 5-1^(72)^, nlE^ofl ol*fl ^ ^ 

* ^7>(71)o]l^ ^7l* 34* HSfi7l^El(Q5) £ 2:71 -§- ^ J=3!4^(Q9) 
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<125> ££ t}o1£_ = f-cq sjjrft ^*K7lH % ^S]^ ^>(71)^lfe 

M}7}«\) tiHl*>^r €^-(I PH )7> ^^i, ^^-(Iph)^ Q s ^ °H 3*11*1 

zmt\g. JLsL^, Q s o\) ^^-^ ^<^*> H7l^ ^7} Q T1> Q T2 ofl AA «7fl 

. £]7l SLEIGH Q s sq- Q T1 jg_ ^£)tt ^lenHl £M-g- ^ H^*l^Ei(Q5H 

*s 7l l£] J1) 2.= oflA^ Q s 2|- Q T2 ^ ^ S\ ^ ^ nle^ofl 9)fj\ ^ 7 ]-%- $4? H 

<126> £7^ *}ff- ^^(77)^ ti>oHi 7>*>7l ^t.V wf°H^-§- ^ff- ^^olcf. 

<127> ^ ^^(V cc )^r 7>^^JL, ^ xHKRy) ^ ^ £*ti *HKR 8 )^ 

<128> ol 7 ] aJELdH, ^XSW)ofl 0V7> ^^5]^, R 7 = R8 °l^-^> & ti H ^ ^ <i ^ 

V x = V cc /2 = 2.5V o"|t}. i^^l #7}(SWH1 0V7> <^35^ , B^l^ (Ql) ^ tiflo] 



^71 5.1= H^^l^BKQl)ol ^-^5]^ 2:££r Ql^ oln]Ei-tiflol^ # ^<a-(V BE Q3)°l 

0.7V 



<129> D 
^5 



R 5 +R 6 



K c -(K-0.7) > 0.7V 



<130> <^7)*\, V x = V cc /2 °)H.5L, R 5 > R 6 <?1 ^^-ofl Q27]- 

<131> WMM*}?^, Rs7 ]. Rg oj 4tifl7 |. S R 5 = 4 R 6 S. ^^^>ig St^tl 

^1^?14. 
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<132> R 5 = 4R 6 S 7H5}J7, £8^1 1^(81)^ #3^^, Q1S] tifl o] ^ £0}- V S1 

^ 4V7> s\o] qi^. ^sn, qi^ oiniBj ^<y- v S2 ^ v S i - 0.7 

= 3.3V7> ^cf. o] nfl f nflo^ ^oj. 2.5V°)JL, o]v]b\ V S2 ^ 3.3V<>lJELS. Q2fe 

<133> Qio] Q27> ^-EflolH-S., Q4 ^ Q6*fl ^ff-7} 1^, £j7l-g- ^ n]5]«- 

(73-l,73-2)7> SH Q 5 ^ ^a}?1tI1 SH, ^Alofl ( 76 )^ <^cH] hH^a 

^fl^cf. Q27\ SLS. *&n°]7\ nfl^-ofl, *. 7 l-g- *1 S)-¥-( 44-1 ,44-2)*r %^ ^ x| & 

JL, ±5:71 -g- ^ BM^EKQ9)fe &7fl ^Cf. 

<134> ^7l ^-^ JEJE-^IM, ^$\% i&*KSWW 5V7> ^^5]^, Ql£- ±5.^7} £\o\ Q4 ^ Q6 

^.£7} £M, Q 5 o} uflol^ cf7V V cc /2 - 2.5V^i Q2^ H-^^cf. 

<135> Q27\ -£r, QIC] ^.= 0] ^-tflolinS., Q6 ^ Q8^1 ^hfr^U, ±l7l-g- ^ ^ H€^1^(Q9)7> 

^^M, PDICtt ±:7l-§-oflA^ ^^>7fl £t}. Q 37 > i£ ^-Eflol7l nfl-^ofl ( Q 4 ^ Q 7 £. ^^.5] 
*1 <&JL, <£7}-§r ^4? H^1^EKQ5)^1^ #ff-7> SL^LX] ^cf. 

<136> o1 7 ]^ £J3 H^^1^BKQ4), 13: ^ B31*1^(Q6) ^ Sl^-g- ^ B€ 

xl^Ei(Q5)S ^3tt 71-g- ^51^(73-1,73-2)^ £M oi 7l _g. H ^ 

(76) Si <^*EH1 tifolo^^ ^=-1- afl^tM}. 
<137> Qiol ^.ol ji , 027} SL^9l ^o]B.S., $7}-%- ^ £Q H^1^(Q4) ^ M. 

S ^ #31 B^l^Bl(Q6)«4| ^7} Jl, 9^71-g- 3^ n]El^.( 73-1 , 73-2 )7> $H3Sj-3°l 
t^7l-§- ^ B^^l^Ei(Q5)7V ^JEM ^^ 7> ^s^) PDIC^r i, 1 7l S.J=<>1M ^-^}-7fl 
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JStf. Q27V ^Hflol7l nfl-g-ofl, M 7 l-g- ^ *) &)-¥-( 74-1 ,74-2)^ ^eIMji ^ 

B€*l^El(Q7) £ i S ^o) H€^l^ti(Q8)ofl^ ^iff-7}- Jl = *1 S>ilJEL^ ^7l-§- 

<138> PDIC^ ^71 ^Alofl^ ^7>(7lHl ^ A]Jr 7 }- <^£H ^ ^} 

(7lHfe ziofl af^ 7j-*V ^=-7> 8171-8- i^^l 1^(75)21 ^£.^33 

^IS^l ^«fl t]7]-§- H^^]^Ei(Q2)ol H^tf. zl<^1 oj-e). e^ 7 |a E ^i^ 

^7} JlstI] £]^ ( 8171-8- *iff- (74-1, 74-2 H °l§fl 8171-8- ^ H^1^(Q9)7> El 

£r£H, ^ ^VmHH iHStt ?i^-7> ^ ^^-8- ol&|^-(72)» **fl ^71 (76)3 

<139> ^7l S-J^H, t^KSWHl 5V7f ^^Sl^ ( Ql^r ^.^^7]- S\ o] Q4 ^ Q6^ $L 

Q2^ «flol>i ^-7> *i<y- V x = V cc /2 = 2.5VS.A-1 Q27> ^^r^cf. 

<140> ^71-8- #-ff #3} B 31*1^ (07), ^71-8- £2 ^ ^ H^^1^E^(Q8) ^ £:7l-g- ^ 

^ H^7)^Ei(Q9)5. ^P-^S]^ ^71-g- Ti^- p]Ei ^-(44-1, 44-2)^ 2:71 5.= ^^ ^7]-g- i^^j 
H^7l^EKQ2)S^-E^ ^^-1- ^a]^<^ ^ 7 i^. ^ H^1^E|(Q9)# ^^l^r s-Al^l 
^#71(76)3 ^§ ^l^^Vrq-. 

<141> Q27\ £:°]JL, Qio] ^EH°lH.^, ^71-g- Ti^- H^^1^EKQ7) ^ 2:71-8- Ji 

2: #ff- B€^1^EKQ8)^1 *m-7\ *S37, £7^ M 7 ]-g- e^^^b1(Q9)^ 

€^r5lJl, PDIC^r ^71-8-^Ai -g-^Tll ^cf. Q37> ^B]H7l , Q4 ^ Q6^1^r 

7> Jl = 7| co^ trfEM 8^71-8- 3 4* B^l^E|(Q5Hl51 7i-fT-7> &^t}.. 
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" <142> ^ 7 6\] ^Al^ojl^S. v}$-7}x) 3. , £M SE^ S-^ofl rrj-5} ^.3.7] ( 76 ) cq 

#3 HWouO^ ^-^ *HKR F )* R 2 /Ri 5&tt R 4 /R 3 # S^^-o. 

<143> ^ ^<y- j^ofl tt)-s^ t £S Cfoj^c -o) ^ ;£*HH ^ 

<144> M. i^o} ^ ^ So)1 ^o^^l Mo) 7^1* S^f-iliELM) 

i£ t}^JE. J§-<3} ^ ±.7.}*]}*] &^9) ^S]7iu}, #<*H ^7]ofl 

^ ^ 3} = ^ ^%V^- A}-g-*V ^ oltr.IL ^C. S *| ^7l^ ^S^T 4^ o] ^.<£ o] ^ 

sl^l- ^ -§-?!: #ff- ^ 5)^.1- ^ SZ^f. 
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[^T 1 * 1] 

# ^JlS t^M^l^ #3 i*}; 

^ o a*l 37|Sl ^*}$= ^ nl5l«-; 

^ 4lM #3*Rr #^7l; 

SJ^H <4ef A oM ^ ^-g- 3^ ^-7] ^7)2) oga 

^71^ <g 3# ^ A}°H B]iE.^ T^^g- £^«Hr ^-g- ^^.S. 

^ o]^ ^<%^ S]St ^-g-^b ^ s\S.. 
2] 

x\M^°\) 91°]*), ^7] ^ ^-g-g- ^ff- njs^^ 

B^l^E^l Jr3^ ^7} ^1 E^-Tj) B 31*1 ^3 ^ ^2 

^ H^^liEiS 53* ^3-2-3. ojs. ^ *fl-g-$ 3^ ^ ^ 3 
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3] 

^71 il7]-§- B^l^S] o1p]e^1 oi 7l ^. ^ U oln]E-1 X^J-; ^ 

— o)^ H]o] * fl _g_^. ^oj- 5)5L. 

4] 

^7l #ff- *)E|^S^-E|°] # 7 ] ^7lS ^l^Rr ^71-g- i 

^"71 ^71-g- #31 B^l^E^ o]nlE-]ofl <£7j5l ol^-g- oj^Ei 7-j ^Kfr ^^>^ 

^SLS. *}xr S)^* *fl-g-*> 3\sL. 
5] 

^ll^Hl #7l ^71-g- #ff- ^^r, 

£^7l^r ^7l-§- ^ ^ j=^^l^Ei ; ^ 

34-26 



0030068413 #^ 2003/10/23 

#7] £M-§- ^ B^l^o] olDlE^ofl olnjE^ T^J-^ S#*H=. ^-g- 

^ oi^. ^ 5fl^-*i ^ ^ sis.. 

[3^* 6] 

A oM ^S^^E^ ^ 7 ]S ^SKr 2:71 -g- ^ H^l^; 

^3 <H ^IHI Sl^fl ^"7] £}7l-g- ^ HSH*1^bH *=-7fl ^ ^ ^ 

B€*1^1 ; 

— oi^. ^o] sj^t ^fl-g-*}- ^ ^ 

7] 

^lll^l 91°)^, ^7} d±7}^ 

#71 nlE^S-^-E^ a o V 7 | ^ 7 }S. #^Hr 27l -g- ^ 2=^*1^3; 

A oM ^71^- «0.:g.«-E| ^# ^^H, ^-71 t^7l-g- ^ B^l^ofl <g 

H^l^; ^ 

^"71 ii7l-g- ^-f?- ^ B^^E^ olnlE^j <g^^ ^l-g- o] E-| 7^V^- Ifsf^ 
3# ^^'AS o)^ n)o] sjst ^fl-§-^b #ff- SIS.. 
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8] 

#?1 H€^l^^ o] n]£H ^71-g- olDjEi T^J-* i^rRr 74* 

°1^- XH slst ^-g-^ 

[3^* 9] 

81 71 ^ S-JELofl tfl* #7l <g§H ^71-g- i^R 1 

iL7] -§-*}- 3.^0)} rfltb #71 tcj-E)- Bi^sl^ ^71-g- +$]^ H^7]^E-1; 

#71 i^^l <^ #7><2}- #7l Si 71-g- H^l^o] yflo^ Afolofl ^1 

#71 ^ ^<y-4 #7l gl 71-8- ^^1%1 H^liElS] Bflol^ AHofl o^S} XI 2 ^ ^ 

#7l ^ ^-71 ^71-8- H^^l^EiSl HUol^ofl O^S} ^1 ^|Oj- 

#71 XI 1 ^-Hfl 3*1 A>CH1 o^^Sl XI 2 ^o}- ^-Ufl 7-1 * C V* i^Kr ^ * ^ 

^ XH *ti-8-t> ^ 7i<y- 
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10] 

X191H ^7} ^3*1 -M-fr, 

^•7] ^71-8- ^ B^l^Sl Hflo]^ * ^eJjEi A}o]6\] ^s. tJQ 

^71 ^71-g- ^ #Q B^H^^E]o] tifloj^ £ 2^ A}oH] o^jg Ji S ^ 

H^M^E"]* D| fi^fe *Kr XH 5]B« ^fl-g-tb #ff- ^ 
[^T 1 * 111 

*H9lN Sl^H, ^-71 XU ±sf\% ^*J-, Xl2 x^j-, >fl i ^<y- « yfl ^ ^ ^ 2 

"g^H ^Ste #71 0V<H ^7l ^3 H^l^E^V £ 

XH *fl-g-^ ^ S\sL. 

[^•% 12] 

Xl9^-Xl 91°]*}, XI 2 *HWr #7} XI 1 ifl^ 4^91 ?A 

^ ^JLJL ^ o]s XI ^-g-t!- ^ff ^ 3 3.. 

[33^ 13] 

X19%H1 &<>H, a o v 7 ] xll ^ X12 &n *\-%&-8r ?A 

% *>^r o)^ XH ^St ^fl-g-*V ^ SIS. 
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